Introduction
High-z Radio Galaxies (HzRGs) are typically identified in low frequency radio surveys as Ultra Steep Spectrum (USS) radio sources (De Breuck et al. 2000) , which in conjunction with near-IR colour criteria provide a highly efficient selection scheme. The most powerful (P 178MHz > ∼ 10 28 h −2 W Hz −1 ) HzRGs have become an invaluable tool for testing models of galaxy formation, as radio galaxies are amongst the most massive galaxies at all redshifts, and as such they trace out the most biased peak in the primordial density field. Furthermore, owing to their accurate radio positions and morphologies, as well as their extreme properties, such as large (optical) luminosities, extended X-ray and Lyα-halos, HzRGs are relatively easy to study compared to other populations of high-z galaxies.
The first pointed submillimeter (submm) observations of high-z radio galaxies demonstrated that a large fraction of
Correspondence to: tgreve@submm.caltech.edu such systems are extremely FIR luminous (L FIR ∼ 10 13 L ⊙ ) and contain large amounts of dust (M d ∼ 10 9 M ⊙ - Dunlop et al. 1994; Chini & Krügel 1994; Ivison et al. 1995) . Subsequently, systematic 850-µm surveys with SCUBA of HzRGs by Archibald et al. (2001) and Reuland et al. (2004) confirmed these initial findings, and showed that the dust content of HzRGs increases strongly with redshift. The latter was interpreted as HzRGs being increasingly younger (younger stellar populations) at higher redshifts, since while the FIR luminosities can be powered by either Active Galactic Nuclei (AGN) or starburst activity, the large dust masses requires that vigorous star formation has recently been taking place. Thus, even in HzRGs with their powerful AGNs, starburst activity is likely to contribute substantially to the extreme FIR luminosities, albeit probably less so than in highz submm-selected galaxies which are predominantly starburst dominated (Alexander et al. 2003) . Furthermore, about a handful of HzRGs are known to harbour large reservoirs of molecular gas (M (H 2 ) ∼ 10 11 M ⊙ -e.g. Papadopoulos et al. De Breuck et al. 2003; Greve et al. 2004; De Breuck et al. 2005; Klamer et al. 2005 ) -enough to fuel a ∼ 1000 M ⊙ yr −1 starburst for ∼ 10 8 yr. Finally, the peak of the dust and CO emission is often not centered on the central radio galaxy, but offset and spatially extended on scale of up to 30-200 kpc. Some of the most striking and visually gratifying examples of this came from submm (850-µm) SCUBA observations of seven high-z radio galaxies, which not only revealed extended (∼ 30 kpc) dust emission from the central radio galaxy itself, but also showed an overdensity by a factor of two compared to the field of sub-mm sources around the radio galaxies (Stevens et. al 2003) , suggestive of extended star formation on hundreds of kilo-parsec scales.
Results
Here we present 350-µm lissajou-style scan-maps obtained with SHARC-II (Dowell et al. 2002) on the Caltech Submillimeter Telescope (CSO) on Hawaii of 5 of the 7 HzRGs mapped with SCUBA at 850-µm by Stevens et al. (2003) . The motivation for doing this was two-fold: 1) to utilise the superior resolution of SHARC-II (FWHM = 9 ′′ ) over that of SCUBA (FWHM = 15 ′′ ) to confirm the spatially extended dust emission from the HzRGs, and the reality of the many companion objects reported by Stevens et al. (2003) , and 2) to determine accurate FIR luminosities and dust masses in these objects. SHARC-II observations are particular useful for the latter since at the typical redshift of the HzRGs (z ∼ 3.5) they probe the ∼ 100 µm rest-frame peak of the dust emission. Stevens et al. targeted these 7 sources because they were the brightest sources at 850-µm of the SCUBA observed sample of HzRGs by Archibald et al. (2001) . Thus, it is important to keep in mind that our samples represents the most luminous and extreme examples of radio galaxies.
PKS 1138−262
At 350-µm the central radio galaxy (abbreviated RG, and marked by a cross in Figure 1 ) is seen to be associated with a ∼ 5σ emission feature consisting of two connected knots roughly aligned with the axis defined by the kiloparsec scale radio jets (marked with tick marks around the central RGs in Figure 1 ). This double-knotted structure is most likely real since it is also discernable at 850-µm, and in both maps the south-western most source (S 350µm = (92 ± 18) mJy, ∼ 7 ′′ south-west from the RG) is the brightest, see Table 1 . However, at the position of the RG, which coincided with the weaker knot (S 350µm = (61 ± 15) mJy), a 1200-µm flux density of (1.5 ± 0.5) mJy was detected using MAMBO on the IRAM 30 m Telescope (Carilli et al. 2001) .
The brightest SCUBA source (S 850µm = (7.8 ± 2.2) mJy) detected by Stevens et al. in this field lies about 70 ′′ east of the RG and coincides with a 1.9σ peak in the 350-µm map. Several explanations may account for the lack of a significant 350-µm detection of this very bright SCUBA source: a) the 850-µm detection could be spurious (it lies at the edge of the SCUBA map), b) the source lies near the edge of the SHARC-II map where the noise is higher which makes it less likely to be detectable, or c) the source is real, but at such a high redshift that the 350-µm band is shifted beyond the dust peak and samples the SED so far down the Wien tail that it is undetectable given the depth of the maps. We are able to put a 3σ upper limit on its 350-µm flux of S 350µm < ∼ 95 mJy.
Another, much weaker SCUBA source, ∼ 37 ′′ west of the RG, coincide with ∼ 2σ peaks in the 350-µm map. We derive an upper limit on its 350-µm flux of S 350µm < ∼ 68 mJy. Finally, a third SCUBA source ∼ 57 ′′ south of the RG falls outside the 350-µm map. Thus, while we verify the doubleknot structure of the central radio galaxy, we do not confirm any of the apparently associated sources seen with SCUBA.
8C 1909+722
The 350-µm SHARC-II map shows a strong ( > ∼ 5σ) central source (S 350µm = 90 ± 15 mJy), and a second significant ( > ∼ 4σ) source about 38 ′′ south-eastwards (S 350µm ∼ 148 ± 32 mJy). The former is offset from the RG-position by ∼ 6 ′′ , while the latter lies within ∼ 8 ′′ of a strong SCUBA source detected about 46
′′ south-east of the RG (Stevens et al. 2003) . These offsets can easily be accounted for considering that a) we have not corrected for any potential astrometrical offsets between the SHARC-II and SCUBA maps, 2) the beam widths are large (FWHM ≃ 15 ′′ in the case of SCUBA), and that c) the two sources are clearly extended at 850-µm.
The RG is marginally resolved at 350-µm, and exhibit the same general shape as seen at 850-µm, thus apparently confirming the claim by Stevens et al. (2003) that the (850-µm) dust emission in this object (and its brightest companion) is extended on tens of kpc scales. This seems to be backed up by the detection of a weak (∼ 4σ, S 350µm = 70 ± 17 mJy) source only ∼ 19 ′′ north-east of the RG, and thus within the north-east extended 850-µm emission from the RG.
A third much fainter SCUBA source, ∼ 35 ′′ west of the RG and within the SHARC-II map, is not detected at 350-µm, and an upper flux limit of S 350µm < ∼ 28 mJy is derived.
4C 60.07
This source received by far the least amount of integration time of the 5 HzRGs observed with SHARC-II, and as a result the source is only just detected at the ∼ 3σ level (S 350µm = 59±22 mJy). This source was one of the strongest sources detected at 850-µm by Stevens et al. and even showed some, albeit marginal, evidence of being extended. A faint 850-µm source found ∼ 30 ′′ north of the RG coincides with extended 3σ emission in the SHARC-II map. However, given its small 850-µm flux (S 350µm = 5.9 ± 1.3 mJy), and the somewhat larger noise level in that part of the SHARC-II map, we do not consider this source robustly detected at 350-µm. We derive a 3σ upper flux limit of S 350µm < ∼ 91 mJy 4C 41.17 With 5 sources detected at > ∼ 5σ significance, this is by far the richest field observed at 350-µm. All three SCUBA sources detected by Stevens et al., including the RG which even appears to be slightly extended, are detected at 350-µm, and their flux densities are listed in Table 1 . Ivison et al. (2000) reported an additional three faint SCUBA sources. However, only one of those sources lies within the SHARC-II map and is not detected to a 3σ limit of S 350µm < ∼ 67 mJy.
The most significant (∼ 8σ) 350-µm source lies ∼ 53 south-west of the RG, and although it is not detected at 850-µm it appears to be associated with the very bright SCUBA (and SHARC-II) source ∼ 30 ′′ north-east of it. The two 350-µm sources make up a large, extended structure aligned along the jet-direction. The reality of this structure, and of the most south-western source in particular, will have to be confirmed by independent submm observations. Finally, a ∼ 5σ source is detected at 350-µm, about 68 ′′ north of the RG. Unfortunately, the source lies outside the SCUBA map and thus cannot be confirmed at 850-µm. Given that this source lies right at the map edge where the noise is higher, we suspect that it may be spurious.
Although, we cannot exclude that some of the SHARC-II sources (in particular the ones closest to the map edges) are spurious, the confirmation of the three SCUBA sources reported by Stevens et al. (2003), supports their conclusions that the environment of 4C 41.17 has an overdensity of submm sources. HzRGs observed with SHARC-II. The dust temperature and spectral index were allowed to vary freely in the fitting process, except in the case of 8C 1909+722 where β was fixed at 1.0 due to the small number of data point. The radio part of the spectrum was fitted with a parabola (dashed curves). The combined radio to FIR/submm SEDs are shown as solid curves.
8C 1435+635
Despite being the faintest radio galaxy at 850-µm, the central radio galaxy is clearly detected ( > ∼ 5σ) in the SHARC-II maps (S 350µm = 51 ± 9 mJy). Similar to Stevens et al., who failed to resolve the galaxy at 850-µm, there is no evidence of extended emission at 350-µm either, suggesting that this source may be relatively compact. The only other SCUBA source detected in the 8C 1435+635 field lies about 60 ′′ north-west of the RG and coincides with faint 2σ emission at 350-µm. We derive an upper flux limit of S 350µm < ∼ 68 mJy.
Spectral Energy Distributions, FIR luminosities and Dust Masses
For each of the central radio galaxies, an optically thin greybody spectrum of the form S ν ∝ ν 3+β (e hν/kT d − 1) −1 , was fitted using all FIR/submm data points available in the literature. In all cases but 8C 1909+722 more than one independent 850-µm SCUBA measurement existed (Ivison et al. 1995 (Ivison et al. , 1998 Hughes et al. 1997; Archibald et al. 2001 , Reuland et al. 2004 ), all of which were included in the fitting-process, and in a few cases even 1200-, 450-and/or 350-µm observations had been made. In the case of 8C 1909+722 where the FIR/submm SED has been sampled at only two separate frequencies we allowed only T d to vary in the fit for fixed values of β = 1.0, 1.5 and 2.0. The best fit was found for β = 1.0. The resulting dust SEDs are shown as dotted curves in Figure  2 , and the fitted T d and β values are listed in Table 1 . The radio part of the spectrum was fitted with a parabolic function
